[DOCUMENT NAME] SPECIFICATION 

[TITLE OF THE INVENTION] CONVEYING CHAIN GUIDE 
[CLAIMS] 

[Claim 1] A conveying chain guide disposed in a transf e r position just before a 
5 conveying chain, in which a numb e r of roll e rs were sequentially p ivot-connect e d to 
each othe r at given chain pitches and said conveying chain was traveled on a linear 
rail for supporting a conv e ying su r face at a fixed speed, is meshed with a driving 
sprocket, which is rotated at a fixed speed, and including a guide track to cancel an 
change in th e speed gen e rated in the roll e rs of said conveying chain, which p erforms a 
10 polygonal motion at a meshing position just after said conveying roll e r chain was 
meshed with said driving sprock e t, characteriz e d in that 

wh e n continuous three rollers in t he conv e ying chain is to be meshed with the 
sprocket while gradually desc e nding f r om the linear rail for supporting the conv e ying 
surface toward said driving sprocket, in such an arrangement trav e ling state that 
15 always co rre sponds to a linear rail for supporting the conveying surface, a transf e r 
pos i t i on and a m e shing position, said guide track is defined along an movement 
passage of the roll e r in said transfer position, 

[Claim 2] A conveying chain guide according to claim 1, characterized in that 
said guide track has continuous two arc-shaped curves. 
20 [DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

— [Technical Field to Which the Invention Pertains} 

The present invention relates to a conveying chain guide used for canceling a 
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change in the speed of a conveying chain, which performs a polygonal motion by 
meshing with a driving sprocket in a conveyor, which conveys articles. 
[0002] 

fRelated Art] 

As a related art there is known a pulsation-preventing device for a sprocket 
driving chain, which provides on a tension side of a roller chain trained around a 
driving sprocket a deflection guide member having a deflection arc surface, which 
abut with a roller of a roller chain to deflect the chain whereby the chain is trained 
around the driving sprocket, and in which a relationship between a chain length L and 
a chain pitch P between points where the roller of the roller chain begin to contact the 
deflection guide member and a tooth of the driving sprocket, respectively is set to L = 
(n + 0.5)x P. This pulsation-preventing device prevents rotational variations, so 
called, a pulsation (see the following Patent Reference 1, for example). 

[0003] 

fPatent Reference 1} is Japanese Laid-open Patent Publication No. (Sho) 55-63047 
(on page 1, FIG. 2) 
[0004] 

fProblems to be solved by the Invention} 

However, the conventional pulsation-preventing device for a sprocket driving 

chain is designed in such a manner that the centers of the rollers pivot-connected to a 

roller chain are advanced to a driving sprocket along the tangential line of a meshing 

pitch circle. Accordingly, when the number of teeth of the driving sprocket is small, a 

change in the speed of a roller chain is caused by a polygonal motion, which is 
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generated at a meshing position where the roller chain was meshed with the driving 
sprocket. 

Further, such a change in the speed of the roller chain leads to a cause of falling 
down, falling out or the like, which is generated in a conveying article on a conveyor, 
5 so called a stick slip phenomenon, and generates forward and backward motions and 
up and down motions of assembled articles on an assembling line, so called a 
seasickness phenomenon thereby to produce an assembly defective, or an change in 
tension in the roller chain is generated and an excessive driving power is required 
whereby a chain's size is increased and vibration and noise is increased, which makes 
10 conveying operation environment worse. 
[0005] 

Accordingly, the objects of the present invention are to solve the above-mentioned 
related art problems and to provide a conveying chain guide, in which the stick slip 
phenomenon of a conveying chain, which meshes with a driving sprocket, and a 
15 seasickness phenomenon are removed whereby stable conveying of articles can be 

smoothly realized and the driving force and vibration noise of a conveying chain can 
be remarkably reduced. 
[0006]. 

{Means for Solving the Problems} 

20 The invention of claim 1 solves the above-mentioned problems by that a 

conveying chain guide disposed in a transfer position just before a conveying chain, in 

which a number of rollers were sequentially pivot-connected to each other at given 

chain pitches and said conveying chain was traveled on a linear rail for supporting a 
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conveying surface at a fixed speed, is meshed with a driving sprocket, which is rotated 
at a fixed speed, and including a guide track to cancel an change in the speed 
generated in the rollers of said conveying chain, which performs a polygonal motion at 
a meshing position just after said conveying roller chain was meshed with said driving 
sprocket, characterized in that when continuous three rollers in the conveying chain is 
to be meshed with the sprocket while gradually descending from the linear rail for 
supporting the conveying surface toward said driving sprocket, in such an arrangement 
traveling state that always corresponds to a linear rail for supporting the conveying 
surface, a transfer position and a meshing position, said guide track is defined along an 
movement passage of the roller in said transfer position. 
[0007] 

The invention of Claim 2 further solves the above-mentioned problems by that in 
addition to the configuration of the above-mentioned claim 1 , said guide track has 
continuous two arc-shaped curves. 

[0008] 

"The transfer position" in the present invention means a movement region from 
the linear rail R for supporting the conveying surface to a position where the roller in 
the conveying chain sent from the linear rail for supporting the conveying surface 
approaches the driving sprocket while descending to mesh with it. Further, "the 
meshing position" in the present invention means a movement region from a position 
where the roller meshed with the driving sprocket to a position where the roller was 
moved until a subsequent roller meshes with the driving sprocket. 

[0009] 
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fActiom} 

According to the present invention, when continuous three rollers in the conveying 
chain is to be meshed with the sprocket while gradually descending from the linear rail 
for supporting the conveying surface toward the driving sprocket, in such an 
5 arrangement traveling state that always corresponds to a linear rail for supporting the 
conveying surface, a transfer position and a meshing position, the guide track is 
defined along an movement passage of the rollers in said transfer position. Thus, the 
guide track formed of continuous two arc-shaped curves cancel a change in the speed 
of a conveying chain, which is meshed with the driving sprocket to perform a 
10 polygonal motion, whereby the variations of the conveying chain speed are removed. 
[0010] 

The invention will be better understood when reference is made to the BRIEF 
DESCRIPTION OF THE DRAWINGS, DETAILED DESCRIPTION OF THE 
INVENTION AND CLAIMS which follow hereinbelow. 
15 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an arrangement view of a conveying chain guide, which is a first 
Example of the present invention. 

FIG. 2 is a view showing a movement passage for a conveying chain roller. 

FIG. 3 is an arrangement view of a conveying chain guide, which is a second 
20 Example of the present invention. 

FIG. 4 is an arrangement view of a conveying chain guide, which is a third 

Example of the present invention. 

FIG. 5 is an arrangement view of a conveying chain guide, which is a fourth 
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Example of the present invention. 

FIG. 6 is an arrangement view of a conveying chain guide, which is a fifth 
Example of the present invention. 

A better understanding of the invention will be had when reference is made to the 
DETAILED DESCRIPTION OF THE INVENTION and CLAIMS which follow 
hereinbelow. 

DETAILED DESCRIPTION OF THE INVENTION 
f Embodiments of the Invention} 

Examples of preferable embodiments of a conveying chain guide according to the 
present invention will be described below with reference to drawings. FIG. 1 is an 
arrangement view of a conveying chain guide 100, which is a first Example of the 
present invention, FIG. 2 is a view showing a movement passage of rollers in a 
conveying chain, FIG. 3 is an arrangement view of a conveying chain guide 200, 
which is a second Example of the present invention, FIG. 4 is an arrangement view of 
a conveying chain guide 300, which is a third Example of the present invention, FIG. 
5 is an arrangement view of a conveying chain guide 400, which is a fourth Example 
of the present invention, and FIG. 6 is an arrangement view of a conveying chain 
guide 500, which is a fifth Example of the present invention. 

[0011] 

The conveying chain guide 100, which is the first Example of the present 

invention, is disposed at a transfer position XI just before a conveying chain C in 

which a number of rollers CI, C2, C3, ... were sequentially pivot-connected to each 

other at given chain pitches Cp and the rollers were traveled at a fixed speed on a 
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linear rail R for supporting the conveying surfaces, is meshed with a driving sprocket 
S, which is rotated at a fixed speed, to cancel an change in the conveying chain C 
speed, as shown in FIG. 1. It is noted that a reference numeral See in FIG. 1 denotes a 
pitch angle per one tooth of the driving sprocket. 
5 [0012] 

As shown in FIG. 2, when continuous three rollers CI, C2, and C3 in the 
conveying chain is to be meshed with the sprocket S while gradually descending from 
the linear rail R for supporting the conveying surfaces toward driving sprocket S, in 
arrangement traveling states, which are always corresponding to the a linear rail R for 

10 supporting the conveying surface, the transfer position XI and the meshing position 
X2, a guide track T, which is formed in the conveying chain guide 100 of the present 
invention, is defined as a movement passage consisting of continuous two arc-shaped 
curves Tl and T2 where the roller C2 can be smoothly moved while keeping a 
distance of a chain pitch Cp from the roller CI and the roller C3, respectively. 

15 [0013] 

Here, "the transfer position XT' in the present invention means for example a 

movement region from the linear rail R for supporting the conveying surface to a 

position where the roller C2 in the conveying chain C sent from the linear rail R for 

supporting the conveying surface approaches the driving sprocket S while descending 

20 to mesh with it. "The meshing position X2" in the present invention means for 

example a movement region from a position where the roller C meshed with the 

driving sprocket S to a position where the roller was moved until a subsequent roller C 

meshes with the driving sprocket S. 
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[0014] 

Further, an arrangement level Hr of the linear rail R for supporting the conveying 
surface may take any arrangement level, in which the conveying chain can mesh with 
the driving sprocket while gradually descending and the above-mentioned guide track 
5 T can form continuous two arc-shaped curves Tl and T2, that is an arrangement level 
higher than the tangential line of a meshing pitch circle Sp (not shown) formed in the 
driving sprocket S. 
[0015] 

Further, in FIG. 2, an inflection point Tp between two arc-shaped curves Tl and 
10 T2 can be defined as a traveling position of the roller C2 when the roller CI, which is 
traveling on the linear rail R for supporting the conveying surface, the roller C2, which 
is traveling on the transfer position XI and the roller C3, which is traveling on the 
meshing position X2 were brought into a linear arrangement state. 

[0016] 

15 Therefore, the conveying chain guide of the present invention can be provided on 

at least a lower side or an upper side of a movement passage for the transfer position 
XI based on a radius of curvature of the guide taking the two arc-shaped curves Tl, 
T2 forming the above-mentioned movement passage and the roller radii of the rollers 
CI, C2, C3 into consideration. 

20 That is the conveying chain guide 100 of the first Example shown in FIG. 1 

comprises lower guides 111, 112 and upper guides 121, 122 provided along the 

movement passage taking the radii of the rollers at the transfer position XI into 

consideration. Next, the conveying chain guide 200 of the second Example shown in 
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FIG. 3 comprises lower guides 211,212 and an upper guide 221 provided along the 
movement passage taking the radii of the rollers at the transfer position XI into 
consideration. Next, the conveying chain guide 300 of the third Example shown in 
FIG. 4 comprises lower guides 311,312 provided along the movement passage taking 
5 the radii of the rollers at the transfer position XI into consideration. Also the 

conveying chain guide 400 of the fourth Example shown in FIG. 5 comprises a lower 
guide 41 1 and an upper guide 421 provided on the side of the linear rail R for 
supporting the conveying surface in the movement passage taking the radii of the 
rollers at the transfer position XI into consideration, and the conveying chain guide 
10 500 of the fifth Example shown in FIG. 6 comprises a lower guide 511 provided on 
the side of the linear rail R for supporting the conveying surface in the movement 
passage taking the radii of the rollers at the transfer position XI into consideration. 
[0017] 

In the conveying chain guides 100, 200, 300, 400 and 500 obtained as mentioned 

15 above, when continuous three rollers CI, C2, and C3 in the conveying chain is to be 

meshed with the sprocket S while gradually descending from the linear rail R for 

supporting the conveying surfaces toward driving sprocket S, in arrangement traveling 

states, which are always corresponding to the a linear rail R for supporting the 

conveying surface, the transfer position XI and the meshing position X2, a transfer 

20 position XI just before meshing with the driving sprocket S is defined along a 

movement passage consisting of continuous two arc-shaped curves Tl and T2 where 

the roller C2 can be smoothly moved while keeping a distance of a chain pitch Cp 

from the roller CI and the roller C3, respectively. Accordingly, such guide track T 
Substitute Specification, Serial No. 10/766,378, Marked-Up Version 9 



absorbs an change in the speed of the conveying chain C, which meshes with the 
driving sprocket S to perform a polygonal motion, so as to cancel the change, whereby 
the speed variation of the conveying chain C can be removed. 
[0018] 

Therefore, according to the conveying chain guide of the present invention, a stick 
slip phenomenon, which is a cause of the falling down and falling out of the 
conveying articles, which is liable to occur in a conveyor due to speed variation in the 
conveying chain C, which is meshed with the driving sprocket S to perform a 
polygonal motion, or a seasick phenomenon, which is a cause of the front and rear or 
up and down motions of articles, which are liable to occur in an assembly line, is 
removed and a stable article conveying operation or a reliable assembling operation 
can be smoothly attained. Accordingly, the driving power and the variation noise of 
the conveying chain C is remarkably reduced whereby the worsening of an 
environment for the conveying operation can be prevented and a change in the 
conveying chain C tension is avoided so that a miniaturization of the conveying chain 
C can be attained. 

[0019] 

f Effects of the Invention} 

According to the present invention, when continuous three rollers in the conveying 

chain is to be meshed with the sprocket while gradually descending from the linear rail 

for supporting the conveying surface toward the driving sprocket, in such an 

arrangement traveling state that always corresponds to a linear rail for supporting the 

conveying surface, a transfer position and a meshing position, the guide track is 
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defined along an movement passage of the rollers in said transfer position. Thus, the 
guide track formed of continuous two arc-shaped curves cancel a change in the speed 
of a conveying chain, which is meshed with the driving sprocket to perform a 
polygonal motion, whereby the variations of the conveying chain speed can be 
5 removed. Therefore, according to the conveying chain guide of the present invention, 
a conventional stick slip phenomenon, which is liable to occur in a conveying chain, 
which is meshed with the driving sprocket to perform a polygonal motion, or a seasick 
phenomenon, are removed so that a stable article conveying operation can be 
smoothly attained, and the driving power and the variation noise of the conveying 

10 chain can be remarkably reduced. 

[DRIEF DESCRIPTION OF THE DRAWINGS] 

[FIG. 1] FIG. 1 is an arrangement view of a conveying chain guide, which is a 
first Example of the present invention. 

[FIG. 2] FIG. 2 is a view showing a movement passage for a conveying chain 

15 roller. 

[FIG. 3] FIG. 3 is an a r rangement view of a conveying chain guide, which is a 
second Example of the present invention. 

[FIG. 4] FIG. 4 is an a rr angement view of a conveying chain guide, which is a 
third Example of the pi e sent invention. 
20 [FIG. 5] FIG. 5 is an ar r angem e n t view of a conveying chain guide, which is a 

fourth Example of the present inv e ntion. 

[FIG. 6] FIG. 6 is an arrangement view of a conveying chain guide, which is a 

fif t h Exampl e of t he pi e sent inv e ntion. 
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f Description of Reference Numerals} 

100, 200, 300, 400, 500... Conveying chain guide 

111, 21 1, 311, 41 1,511... Lower guide provided on a side of a linear rail R for 
supporting a conveying surface 

112,212,312... Lower guide provided on a driving sprocket S side 

121, 221, 421 ... Upper guide provided on the side of the linear rail R for 
supporting a conveying surface 

122 ... Upper guide provided on the driving sprocket S side 

S ... Driving sprocket 

Sp ... Meshing pitch circle for the driving sprocket S 
Sa... Pitch angle for the driving sprocket S 
C ... Conveying chain 

CI ... Roller traveling on the linear rail R for supporting the conveying surface 
C2 ...Roller sent from the linear rail R for supporting the conveying surface 
C3 . . . Roller, which have been just meshed with the driving sprocket S 
Cp . . . Chain pitch 

R . . . Linear rail for supporting a conveying surface 

XI ... Transfer position 

X2 . . .Meshing position 

T . . . Guide track 

Tl, T2 ... Arc-shaped curve 

Tp ... Inflection point between the arc-shaped curves Tl and T2 

Hr . . . Arrangement level of the linear rail R for supporting the conveying surface 
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The invention has been described herein by way of example only and those 
skilled in the art will readily recognize that changes may be made to the invention as 
described herein without departing from the spirit and scope of the claims which 
follow hereinbelow . 
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Claims 

1 . A conveying chain guide disposed in a transfer position just before a 
conveying chain, in which a number of rollers were sequentially pivot-connected to 
each other at given chain pitches and said conveying chain was traveled on a linear 
rail for supporting a conveying surface at a fixed speed, is meshed with a driving 
sprocket, which is rotated at a fixed speed, and including a guide track to cancel an 
change in the speed generated in the rollers of said conveying chain, which performs a 
polygonal motion at a meshing position just after said conveying roller chain was 
meshed with said driving sprocket, characterized in that 

when continuous three rollers in the conveying chain is to be meshed with the sprocket 
while gradually descending from the linear rail for supporting the conveying surface 
toward said driving sprocket, in such an arrangement traveling state that always 
corresponds to a linear rail for supporting the conveying surface, a transfer position 
and a meshing position, said guide track is defined along an movement passage of the 
roller in said transfer position. 

2. A conveying chain guide according to claim 1, characterized in that said 
guide track has continuous two arc-shaped curves. 
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[DOCUMENT NAME] ABSTRACT 
[ABSTRACT] 

[Problems to be solved] To provide a A conveying chain guide, in which the stick slip 
5 phenomenon of a conveying chain, which meshes with a driving sprocket, and a 

seasickness phenomenon are removed whereby stable conveying of articles can be 
smoothly realized and the driving force and vibration noise of a conveying chain can 
be remarkably reduced. [Means for Solving t he Problems] when When continuous 
three rollers CI, C2, C3 in the conveying chain C is to be meshed with the sprocket 

10 while gradually descending from the linear rail R for supporting the conveying surface 
toward the driving sprocket S, in such an arrangement traveling state that always 
corresponds to the linear rail R for supporting the conveying surface, a transfer 
position XI and a meshing position X2, the guide track T is defined along an 
movement passage of the roller C2 in the transfer position XI. 

15 [SELECTED DRAWING] FIG. 1 



Substitute Specification, Serial No. 10/766,378, Marked-Up Version 



15 



